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Introduction
The driving forces of life satisfaction have been subject in a great variety of studies in the past. Previous literature's focus is either on the micro-or the macro-level, on different countries, periods of time or on tackling econometric issues, respectively. The literature does, however, only barely investigate the causal relationship between life satisfaction and income. The aim of the present contribution is meant to fill this gap, dealing specifically with a multi-country setting.
Since the contribution of Easterlin (1974) , the relationship between income and happiness is probably the most debated open question in happiness research. Easterlin found that the positive relationship between income and happiness diminishes when comparing various countries' income and happiness levels over time. However, in a given country, across individuals, a positive interdependence between income and happiness persists. Several research efforts have been made in the past to figure out the relationship between the two factors.
The debate is still going on, since the past literature found only mixed evidence for the importance of income in generating happiness. A negative relation has been found, for example, by Clark (2003) . A positive link has been established in studies by Blanchflower and Oswald (2004) for the UK and the USA and by Winkelmann and Winkelmann (1998) for Germany.
The literature provides several reasonings for potential biases in the income effect for life satisfaction estimations 1 . Some reason, for example, lies in the positive correlation of income with other factors like working hours or time for commuting. These factors, in turn, will be negatively related with life satisfaction, such that the effect of income on life satisfaction might be obscured. Apart from these confounding factors, simultaneity might be another source of bias. One could imagine that a happier person will find it easier to receive a higher income, indicating that the interdependence between income and life satisfaction is not just one-sided. These interdependencies point to the major problem that we want to deal with in this article: the explanatory variable income is endogenous itself.
Only a few studies employ an instrumental variables approach which constitutes a procedure to remedy the endogeneity issue. A recent attempt is given by Powdthavee (2010) . The author employed the British Household Panel Survey and took up a new instrumental variable for income, namely payslips (either seen or not seen by the interviewer). His results show that individuals' heterogeneity slightly reduces the income effect whereas instrumenting for income renders an almost twice as large estimator than a basic OLS regression would do. Knight et al. (2008) find in a crosssectional study for rural China that household income estimates rise from 0.17 to 0.58 when income is instrumented. The taken instrumental variables were respondent's father's years of schooling and the value of productive assets. Luttmer (2005) found for the US that the income effect will 1 See Powdthavee 2010 for a good review.
1 be three times as large as when income is not instrumented. His instrumental variables are based on predicted household earnings through information on occupation and industry affiliation of the individual himself and his spouse. However, the author does not single out the IV estimates in the panel FE estimation, and thus is not delivering information on the relevance of unobserved heterogeneity in life satisfaction estimations. Lydon and Chevalier (2002) use partner's earnings as IV for income, however, in their study they explain the domain of job satisfaction, only.
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Moreover, the literature has investigated a bulk of further factors affecting life satisfaction. As regards the micro-level, there is generally consensus in the literature that the married are more satisfied with life than other family status types (Stutzer and Frey 2006) , happiness declines with age in a U-shaped manner (e.g. Clark and Oswald 1996, Blanchflower and Oswald 2004) , having children does not seem to exert a robust influence on happiness and being unemployed negatively influences happiness (Clark 2003; Winkelmann and Winkelmann 1998; Di Tella et al. 2001; Blanchflower and Oswald 2004) . Further studies find a negative or no significant influence of education for life satisfaction (Clark 2003; Warr 1992; Shields and Wailoo 1999) . The explanation behind is that the highly educated might need to reach higher levels of achievement in order to gain a higher life satisfaction compared to the lower educated. On the macro-level, studies suggest that unemployment and inflation (Di Tella et al. 2001 ) and bad governance (Bjørnskov et al. 2010) negatively influence the overall happiness level. In a cross-country study focussing especially on transition countries, Sanfey and Teksoz (2007) find that income inequality bears a negative impact on life satisfaction in these countries, and measures of GDP per capita and good governance bear a positive one.
In this study, we will employ another set of instrumental variables capturing the potential endogeneity of income in life satisfaction estimations. Based on an analyis employing the combined European and World Values survey, the IV is the household's chief wage earner's job status. We will motivate the choice of the new instrument and provide statistical test results to guarantee for the quality of the instrument. Taking account of income endogeneity in regressions yields higher estimates for the income effect, while controlling for unobserved cross-country heterogeneity leads to lower estimates, which is in accordance with the previous literature. With our study we can show that this relationship is valid for various countries worldwide, alike, with an apparently stronger impact for transition countries and a fewer one for advanced countries. We can suggest then, that controlling for the two sorts of endogeneity is necessary in order to deliver more reliable estimates on the causal relationship between income and life satisfaction.
The paper is organized as follows. Part 2 addresses the data and empirical design. Part 3 presents 2 Recent research started focusing on the influence of capabilities for happiness and offers a promising avenue for future research (Anand et al. 2011) . In their contribution, the authors also take account of endogeneity and heterogeneity issues. They find that empathy, self-esteem and goal autonomy bear the highest positive influence on life satisfaction; stress, however, bears a negative impact. However, in the process of gathering further explanatory variables for the regression analysis, the observations of wave one and five dropped out of the sample. We therefore conducted regressions with the remaining three waves, covering the years 1989-93, 1994-99 and 1999-2004, respectively. In the following, regressions were run for different samples of countries, spanning all waves and the forth wave (1999) (2000) (2001) (2002) (2003) (2004) only, respectively. Since macro-level variables taken from the World Development Indicators were not available for all years, regressions based only on the fourth wave will enable us to include the macro variables. We group countries into advanced, developing and transition countries. The included countries and constructed sub-groups can be reviewed in a list in the appendix.
Life satisfaction is measured employing the variable All things considered, how satisfied are you with your life as a whole these days?. Measuring life satisfaction instead of happiness has been proven to be superior in the literature (Veenhoven 2000 , Layard 2005 , and we will also make use of this measure.
We estimate the following equation
by a two-way fixed effects procedure. LS denotes the degree of life satisfaction measured on a 10 point scale (10 = satisfied with life) and is regressed on a set of individual i's characteristics X, country c's variables Y, country fixed effects and time fixed effects. ǫ denotes the idiosyncratic error term. Running the two-way fixed effects estimation will control for unobserved heterogeneity due to differences across time and across countries, respectively. In a further step, we will instrument for the income variable and employ a TSLS-estimation methodology, accordingly. This way, we can deal with the bias emerging from time-varying omitted variables and simultaneity.
In line with the previous literature the following explanatory micro-level variables are included in the vector X: income, education, gender, age, marital status, number of children and employment
status.
3 As there is not enough observations for all of the three waves considered in our analysis, country-level variables could only be taken up for wave four. Among the macro-level variables Y we include: the Gini coefficient, GDP per capita, the consumer price index (CPI), unemployment (Sanfey and Teksoz 2007, Di Tella et al. 2001) , as well as GDP per capita growth, life expectancy and openness (Bjornskov et al. 2008) .
Since the individuals' income variable is assumed to be subject to endogeneity, the following instrument has been used 4 . The World Values Survey offers a variable measuring the job status of the chief wage earner in the household. Accordingly, we only considered those individuals in our analysis, who were not chief wage earners but from whom we could retrieve data on the job status of the household's other member being the chief wage earner. We grouped the chief wage earners employees into the categories "manager", "white-collar worker", and "other", respectively (see the following table for the grouping and variable's entries). We considered "other" to be the reference category in our regressions. The choice of the instrument is motivated by the following reasoning. An individual's income is assumed to be highly related to the household's chief wage earners's job status. We ground this assumption on previous literature's findings on a relation between the individual's and partners'
income (e.g. Lydon and Chevallier 2002) or education. The underlying principle in this regard is also known as marital selection (Becker 1973) , people sort themselves into couples based on the individuals' characteristics. Moreover, a partner's characteristics is said to bear an impact on an individual's human capital and therewith on his productivity and wages (Benham 1974) .
Further, as regards the relation between income and job status, we can expect blue collar workers to earn less than managers, for example. Since we suspected that the interviewed individual's own job status might be correlated with other unexplained factors influencing his life satisfaction, we chose another household member's job status, instead. By this we think we can better rule out third factors that might affect the validity of the orthogonality condition between the instrument and the error term of the life satisfaction equation. In chapter 3.3 we will also report statistical test results for the instrumental variable to fulfill the exclusion restriction of no direct impact on life satisfaction. Moreover, the job status can be supposed to be unrelated to an individual's life satisfaction. It is easy to think about a high-income earning manager, as well as a low-income earning farmer who could both achieve the same life satisfaction levels. Also, a farmer who is earning less than a manager might be much happier than the high-income earning manager. 
Regression results
In the following, we will present our regression results. We start with the analysis of waves two to four, first. The tables display from left to right, OLS, OLS controlling for cross-country heterogeneity, reduced form, and TSLS estimates. In sub-section 3.2, we will concentrate on wave four, only. There, for the full sample and the different three sub-groups of countries we will run the same estimation procedure as described above. In that part of the analysis, we will be able to control for further macro-level variables.
Waves 2-4
We report the results for the full sample in table 2. The results reveal a positive income effect.
Via OLS, the effect of income on life satisfaction is estimated to be 0.176. Taking account of cross-country heterogeneity, the estimate drops to 0.170. Controlling in addition for endogeneity (assuming that the orthogonality condition between income and the error term is met), the TSLS estimate jumps up to 0.356, which is about two times as large as the OLS estimate. The overall bias is obviously negative. This is in line with the previous literature. As Powdthavee (2010) explains, omitted factors that are correlated positively with income will lead to a negative impact on life satisfaction (like working hours, for example). Identification in the IV estimation is achieved by controlling for the household's chief earner's job status and further variables in the income equation.
Other results are mostly in line with previous findings in the literature. We can detect a Ushaped relationship between life satisfaction and age and a positive effect for the married people.
The effect on life satisfaction due to having children is not clear, being unemployed decreases 
Comparing regression results across different sub-samples of countries delivers interesting insights.
Overall, the relationship between income and life satisfaction described already in the text above, is found to exist for all sub-samples of countries. More precisely, results for separate groups of countries display that the income effect is lowest for advanced countries and highest for transition countries, once income is instrumented for via TSLS regression.
In the case of transition countries, various impacts differ from the full sample. Controlling for endogeneity, results reveal that housewives and the retired score higher life satisfaction levels. The results suggest that the negative (insignificant) effects otherwise found in simple OLS regressions might emerge from the endogeneity of income. In fact, housewives and the retired earn less, as the reduced form estimations show, so the effects for the retired and the housewives are channeled through lower income. Being unemployed does not show a significant effect on life satisfaction once income is instrumented for. Here, the negative effect might be absorbed for most part by the effect of individual unemployment on lower income. As in Sanfey and Teksoz (2007) , the selfemployed and students appear to be happier, once we control for endogeneity of income. Further, life satisfaction levels increased from wave 3 to wave 4. Education is not significant in explaining life satisfaction.
For the developing countries a negative, though insignificant effect for education emerges in the TSLS estimates. Having more children is associated with an individual's fewer income, it does not appear to induce higher happiness levels. Results reveal that life satisfaction decreased over time. In the advanced countries, education bears a negative effect for life satisfaction. This supports previous literature's findings on developed countries, suggesting that expectation levels of the highly educated are increased (Clark 2003 , Warr 1992 , Shields and Wailoo 1999 . The housewives appear to be happier once income is instrumented for. Life satisfaction levels decreased over time.
Wave 4
In order to control for macro-level variables in the regression framework, we have to reduce our sample to the use of wave four, only. The macro-level variables are taken from the World Bank Development Indicators for the period 1999-2004. For each macro-economic factor an average value was constructed over this time span. Further, contrary to the previous regressions, here no country and time dummies are included. This way, cross-country heterogeneity is not controlled for. Only the endogeneity issue due to omitted variables or simultaneity is being tackled.
As can be seen from table 5, the TSLS estimate of the income effect is almost two times as large as the OLS estimate (except for advanced countries). The largest effect results for the transition countries. The results discovered before on endogeneity appear to be robust. A negative or no significant relationship for education holds for all countries for a middle level of education (except for advanced countries), a U-shaped relation with age exists, the influence of children on life satisfaction appears to be positive for developing countries and the full sample (channeled through a negative effect on income), and the unemployed are unhappier. The effect for the retired and the housewives tends to diminish, in the analysis based on wave four, only. As regards the macrovariables, unemployment bears a negative effect, openness a positive effect, a higher life expectancy bears a positive effect (except for advanced countries), GDP per capita growth bears a negative effect (except for developing countries), inflation is detrimental to life satisfaction in developing and advanced countries, and higher inequality displays a positive impact.
As regards the effects of the macro-level variables, two results might be surprising: on the one hand the negative effect of GDP per capita growth, on the other hand the positive effect of income inequality. An explanation for the latter might be that greater opportunities and individuals' expectations to increase their future income exist, which boost the degree of life satisfaction (Bjornskov et al. 2008) . A higher level of growth, on the other hand, is found in the literature (DiTella et al. 2003) to have a positive impact on life satisfaction. The negative influence found in our study could be explained by economic and social unrest that might be induced by an overheating economy (Bjornskov et al. 2008 ).
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IV quality
For our study, investigating the need of taking an IV approach and testing for the quality of the instrumental variables are of major concern. We conducted several statistical tests, which we will refer to in the following (see for example Wooldridge 2001) .
First, by a Durbin-Wu-Hausman test, we check for the hypothesis that the explanatory variables are uncorrelated with the residual term of the life satisfaction equation. If we have to reject the hypothesis, this will indicate that we have endogenous regressors.
Remember that in our analysis the instruments for income are the state of being a manager or a white collar worker in contrast to other job positions, respectively. To control for the quality of the instrumental variables, on the one hand we will have to check for the validity of the overidentifying restrictions. To do this, we have to investigate whether the orthogonality condition between the instruments and the residual in the structural equation is met. Therefore, we will employ the Hansen test statistic. If we have to reject the hypothesis that no instrument is having an effect in the structural equation, we would know that there exists apparently a misspecification and the instruments would be of low quality, only.
Moreover, the instruments should be fair enough to produce exogenous variation in income.
Consequently, we will have to test for the weakness of instruments. To do this, we compute on the one hand the Cragg-Donald Wald F test to check for weak identification. Further, we check for the identification of the reduced form equation by providing the Angrist-Pischke and the KleibergenPaap test. This way we can check whether the excluded instruments are correlated with the endogenous regressor, the null hypothesis is underidentification.
The results in tables 2-6 strongly suggest that income is endogenous in the life satisfaction equations (we reject the hypothesis that the income variable is uncorrelated with the error term of the structural equation). Only in case of advanced countries for the sample of wave four, we fail to reject the hypothesis (p-value 0.355). So, in that case OLS appears to be a consistent, and more efficient estimation method than TSLS. The Cragg-Donald Wald F statistic is in favor of rejecting the null hypothesis of weak instruments in all sub-samples and regressions. Further, the Angrist-Pischke and Kleibergen-Paap test statistics suggest that we can reject the null hypothesis of underidentification for the income equation. As regards the test on overidentifying restrictions, the Hansen test statistic bears high, statistically insignificant p-values in the regressions including all waves, therefore pointing to the validity of the orthogonality condition. In case of the wave four regressions for the full sample, we would accept the null hypothesis only at the 5 percent level, and for the developing and advanced countries only at the 1 percent level. This suggests, that we should interpret the TSLS-estimates especially for developing and advanced countries of wave four with some caution. Summarizing, the chosen variables seem to produce robust instruments for income in the estimations of life satisfaction, especially in the case of the sample involving all waves.
Conclusions
The present contribution aimed at investigating the effects that occur when controlling for crosscountry heterogeneity and endogeneity bias in the relationship between income and life satisfaction within a multi-country setting. Our analysis is based on data from the European and World Values Survey, and we used a new instrumental variable which is the household's chief wage earner's job status. We provided evidence for the quality and validity of the instrument, conducting several statistical tests. Controlling for endogeneity, the estimates for the income effect vary by up to a factor of 0.5 in advanced countries and by a factor of three in transition countries compared to basic OLS regressions. This suggests that a negative bias in the estimate for the income effect is persistent for all sub-samples of countries. The results back recent evidence found by only a few studies on the causality between income and life satisfaction in the literature on the micro-level.
In line with these results, this study suggests that income will be correlated with other unobserved factors that negatively influence life satisfaction. Therefore, we recall that controlling for endogeneity is necessary in studies on life satisfaction. Further, we can assume that compensatory packages (see for example Oswald and Powdthavee (2008) ) might be overestimated for countries if endogeneity issues are not taken into account. This appears to be especially the case for transition countries. By our study, controlling for endogeneity, we can confirm the persistent relevance that income plays in explaining individual happiness. This effect, however, appears to be lowest in the advanced countries. 
